
US011009358B2 

( 12 ) United States Patent 
O’Mahony et al . 

( 10 ) Patent No .: US 11,009,358 B2 
( 45 ) Date of Patent : * May 18 , 2021 

( 54 ) SELECTING A ROUTE TO A DESTINATION 
BASED ON ZONES 

( 58 ) Field of Classification Search 
CPC .... GO1C 21/36 ; G01C 21/3415 ; GO1C 21/26 ; 

G01C 34/38 ; G01C 21/34 ; G08G 1/0112 ; 
( Continued ) ( 71 ) Applicant : Uber Technologies , Inc. , San 

Francisco , CA ( US ) 
( 56 ) References Cited 

U.S. PATENT DOCUMENTS 
( 72 ) Inventors : Eoin O'Mahony , San Francisco , CA 

( US ) ; John Mark Nickels , Tiburon , CA 
( US ) ; Brent Goldman , San Francisco , 
CA ( US ) ; Jeff Holden , San Rafael , CA 
( US ) 

5,274,387 A * 12/1993 Kakihara GO8G 1/0969 
342/451 

G01C 21/26 
340 / 995.16 

6,321,158 B1 * 11/2001 DeLorme 

( 73 ) Assignee : Uber Technologies , Inc. , San 
Francisco , CA ( US ) 

( Continued ) 

FOREIGN PATENT DOCUMENTS 
( * ) Notice : 

KR 10-2012-0090445 A 8/2012 
Subject to any disclaimer , the term of this 
patent is extended or adjusted under 35 
U.S.C. 154 ( b ) by 56 days . 
This patent is subject to a terminal dis 
claimer . 

OTHER PUBLICATIONS 

( 21 ) Appl . No .: 16 / 364,184 
IP Australia , Examination Report No. 2 for Standard Patent Appli 
cation , AU Patent Application No. 2016392624 , dated Feb. 26 , 
2019 , six pages . 

( Continued ) ( 22 ) Filed : Mar. 26 , 2019 

( 65 ) Prior Publication Data Primary Examiner Yuri Kan 
( 74 ) Attorney , Agent , or Firm Fenwick & West LLP US 2019/0219408 A1 Jul . 18 , 2019 

Related U.S. Application Data 
( 63 ) Continuation of application No. 15 / 691,600 , filed on 

Aug. 30 , 2017 , now Pat . No. 10,281,290 , which is a 
( Continued ) 

( 51 ) Int . Cl . 
G01C 21/36 
BOOK 35/00 

( 57 ) ABSTRACT 

A travel coordination system provides suggestions to pro 
viders for where they should go to reduce the wait time 
between trips . A geographic region is broken down into 
zones and a score is generated for each zone . A zone score 
can be generated by determining the estimated wait time for 
the zone and generating a model for the wait time . A zone 
score can also be generated using a model for the wait time 
using factors that likely contribute to the wait time . The zone 
score for each zone is displayed to the provider on a road 
map of the geographic region along with the boundaries of 
each of the zones and the provider's position within the 
region . The travel coordination system also suggests driving 
routes . The travel coordination system selects a target zone 

( Continued ) 

( 2006.01 ) 
( 2006.01 ) 

( Continued ) 
( 52 ) U.S. Ci . 

CPC GO1C 21/3438 ( 2013.01 ) ; G06Q 10/00 
( 2013.01 ) ; G06Q 10/047 ( 2013.01 ) ; 
( Continued ) 

Rider Device 
100 

Provide : Device 
110 

Network 
120 

Travel Coordination System 
130 

Marching Module 
135 

Provider Data 
Store 
140 

Provider Event 
Logging Module 

145 

Trip Data Store 
150 

Zone Data Store 
155 

Travel Time 
Determination 

Module 
169 

Zone Scoring 
Module 
195 

Route Scoong 
Module 
172 



US 11,009,358 B2 
Page 2 

and generates candidate routes to the zone . A route is 
selected based on route scores . 

20 Claims , 7 Drawing Sheets 

Related U.S. Application Data 
continuation of application No. 15 / 018,042 , filed on 
Feb. 8 , 2016 , now Pat . No. 9,778,057 . 

( 51 ) Int . Ci . 
G01C 21/34 ( 2006.01 ) 
G06Q 50/30 ( 2012.01 ) 
GO8G 1/0968 ( 2006.01 ) 
G08G 1/00 ( 2006.01 ) 
G06Q 10/04 ( 2012.01 ) 
G06Q 10/00 ( 2012.01 ) 

( 52 ) U.S. Cl . 
CPC G06Q 50/30 ( 2013.01 ) ; G08G 1/09685 

( 2013.01 ) ; G08G 1/096811 ( 2013.01 ) ; G08G 
1/096816 ( 2013.01 ) ; G08G 1/202 ( 2013.01 ) 

( 58 ) Field of Classification Search 
CPC .... GO8G 1/0969 ; GO8G 21/202 ; G08G 1/087 ; 

GO8G 1/163 ; G08G 1/202 ; GO6Q 
10/1095 ; GO6Q 50/30 ; G06Q 10/06313 ; 

G06Q 10/02 ; B60W 50/14 ; B61L 
27/0016 ; B60K 35/00 

See application file for complete search history . 

10,281,290 B2 * 5/2019 O'Mahony G06Q 10/00 
2003/0163253 A1 * 8/2003 Lee G01C 21/3415 

701/446 
2006/0034201 A1 2/2006 Umeda et al . 
2008/0114629 A1 5/2008 Pavlov 
2011/0144904 Al 6/2011 Pinkus et al . 
2012/0226391 Al 9/2012 Fryer et al . 
2013/0116916 A1 * 5/2013 Kickbusch B61L 27/0016 

701/118 
2013/0144831 A1 6/2013 Atlas 
2013/0226627 A1 8/2013 Kubovcik et al . 
2014/0278029 A1 * 9/2014 Tonguz GO8G 1/087 

701/117 
2014/0310462 A1 10/2014 Waldspurger et al . 
2015/0319093 A1 11/2015 Stolfus 
2015/0356703 Al 12/2015 Ellis et al . 
2016/0129787 A1 * 5/2016 Netzer BOOK 35/00 

701/36 
2016/0209220 A1 * 7/2016 Laetz GOSG 1/202 
2016/0223343 A1 * 8/2016 Averbuch B60W 50/14 
2016/0225255 A1 * 8/2016 Thakur GO8G 1/0112 
2016/0247106 A1 * 8/2016 Dalloro G06Q 10/06313 
2016/0364678 A1 * 12/2016 Cao G06Q 50/30 
20160364679 A1 * 12/2016 Cao G06Q 50/30 
20160364812 A1 * 12/2016 Cao G06Q 50/30 
20160364823 Al * 12/2016 Cao G06Q 10/1095 
2017/0193826 A1 * 7/2017 Marueli GO8G 1/202 
2017/0227370 A1 * 8/2017 O'Mahony GO6Q 10/02 

OTHER PUBLICATIONS 

( 56 ) References Cited 

U.S. PATENT DOCUMENTS 

PCT International Search Report and Written Opinion , PCT Appli 
cation No. PCT / IB2016 / 058128 , dated Apr. 14 , 2017 , 13 pages . 
United States Office Action , U.S. Appl . No. 15 / 018,042 , dated Feb. 
14 , 2017 , ten pages . 
European Patent Office , Extended European Search Report and 
Opinion , EP Patent Application No. 16889735.3 , dated May 20 , 
2019 , ten pages . 
United States Office Action , U.S. Appl . No. 15 / 018,030 , dated May 
15 , 2019 , 13 pages . 
United States Office Action , U.S. Appl . No. 15 / 691,600 , dated Sep. 
11 , 2018 , 11 pages . 
Wikipedia , “ Taxicab , ” undated , 29 pages , [ Online ] [ Retrieved on 
May 10 , 2019 ] Retrieved from the internet < URL : https : // en . 
wikipedia.org/w/index.php?title-Taxicab&oldid=703743153 > . 

6,950,745 B2 
6,989,765 B2 
7,610,145 B2 
8,362,894 B2 
8,972,159 B2 * 

9/2005 Agnew et al . 
1/2006 Gueziec 

10/2009 Kantarjiev et al . 
1/2013 Shah 
3/2015 Ferreira GO8G 1/163 

701/117 
9,424,515 B2 
9,778,057 B2 * 

8/2016 Atlas 
10/2017 O'Mahony G01C 21/3438 * cited by examiner 



U.S. Patent May 18 , 2021 Sheet 1 of 7 US 11,009,358 B2 

Rider Device 
100 

Provider Device 
110 
ANNA 

Network 
120 

Travel Coordination System 
130 

Matching Module 
135 

Provider Data 
Store 
140 

Provider Event 
Logging Module 

145 

Trip Data Store 
150 

Zone Data Store 
155 

Travel Time 
Determination 

Module 
160 

Zone Scoring 
Module 
165 

Route Scoring 
Module 
170 

FIG . 1 



U.S. Patent May 18 , 2021 Sheet 2 of 7 US 11,009,358 B2 

Receive location of 
open provider 

210 

Determine time to 
reach zone 

220 

Determine estimate 
for wait time to 

assignment request 
230 

Generate zone score 
240 

Transmit zone score 
to provider 

250 

FIG . 2 



U.S. Patent May 18 , 2021 Sheet 3 of 7 US 11,009,358 B2 

Receive current 
location of provider 

310 

Identify destination 
of provider 

320 

Determine set of 
candidate routes 

330 

Identify zones 
through which each 
candidate route 

passes 
340 

Determine estimated 
wait time for zones 

350 

Generate route 
scores 
360 

Select candidate 
route 
370 

Transmit selected 
route 
380 

FIG . 3 



U.S. Patent May 18 , 2021 Sheet 4 of 7 US 11,009,358 B2 

400 

415 m.410 
hebben 

FIG . 4 

N 

405 420 



U.S. Patent May 18 , 2021 Sheet 5 of 7 US 11,009,358 B2 

-410 
07 

FIG . 5 

405 
5401 

530 



NORTHBEACH 
Chablis Dr. 

U.S. Patent 

City Park 

Shoreside St. 
605 

First St. 

May 18 , 2021 

610 

600 

80 

I 

Fourth St. 

City Batt 

Avenue 

Sheet 6 of 7 

Oak St. 

Ball Park 

101 

280 

CASTRO 

Southside Ave. 

US 11,009,358 B2 

FIG . 6 



NORTHBEACH 
Chablis Dr. 

U.S. Patent 

City Park 

Shoreside St. 

710ah 

605 

700 

705 

First St. 

710b 

May 18 , 2021 

610 

600 

ay St. 

80 

Fourth St. 

City Hall 

Avenue 

Sheet 7 of 7 

Oak St. 

Ball Park 

101 

280 

CASTRO 

Southside Ave. 

US 11,009,358 B2 

FIG . 7 



5 

10 

US 11,009,358 B2 
1 2 

SELECTING A ROUTE TO A DESTINATION In some embodiments , zone score is generated using a 
BASED ON ZONES model for the wait time using factors that are likely con 

tribute to the wait time . These factors can reflect the supply 
CROSS - REFERENCE TO RELATED of providers ( e.g. , the number of providers in a zone or the 

APPLICATIONS rate at which the providers go online / offline ) or the demand 
for providers ( e.g. , the current assignment request rate or a 

This application is a continuation of U.S. patent applica- number of riders who have opened or are using a specified 
tion Ser . No. 15 / 691,600 , filed Aug. 30 , 2017 , which is a client application ) . In some embodiments , the score for a 
continuation of U.S. patent application Ser . No. 15 / 018,042 , zone is dependent on the behavior of various providers , such 
filed on Feb. 8 , 2016 now bearing U.S. Pat . No. 9,778,057 , as how likely individual providers are to drive to that zone which are incorporated by reference in their entirety . and how often the provider is in the zone . This behavior may 

reflect , for example , existing trips that will complete within BACKGROUND the zone , providers becoming available to provide rides , 
This disclosure relates generally to travel coordination 15 providers becoming unavailable to provide rides , and other 

indications that individual providers will become ( or no will systems . 
Travel coordination systems provide a means of travel by longer be ) available in the zone . 

connecting people who need rides ( i.e. , " riders " ) with driv- In some embodiments , zone scores are generated for 
ers ( i.e. , “ providers ” ) . A rider can submit a request for a ride different points in time . For example , zone score can be 
to the travel coordination system and the travel coordination 20 generated for the current time , for five minutes in the future , 
system selects a provider to service the request by trans- or for the time at which a provider is expected to arrive at 
porting the rider to their intended destination . the zone . The zone scores can be determined in real time , or 

Travel coordination systems may allow providers to deter- pre - generated and cached based on the times for which they 
mine on their own how to best position themselves to service were computed . 
as many riders as possible . However , this method is inef- 25 The zone score for each zone is displayed to the provider . 
fective , as providers may not effectively position themselves In some embodiments , the zone scores are displayed on a 
or will merely stay wherever the last ride finished . There- road map of the geographic region along with the boundaries 
fore , providers may experience extended wait times between of each of the zones and the provider's position within the 
trips , making them and the overall travel coordination sys- region . In some embodiments , the zone scores are repre 
tem less efficient . 30 sented using a heat map , wherein each zone is displayed in 

a color or shade based on its respective zone score . 
SUMMARY In some embodiments , the travel coordination system 

suggests driving routes to a provider based on the zone 
A travel coordination system provides information to scores . The travel coordination system identifies a destina 

providers to reduce the wait time between trips . A geo- 35 tion for the provider to travel to and generates candidate 
graphic region , such as a city , neighborhood , or county , etc. , routes from the provider's position to the destination . Each 
is separated into zones and a score is generated for each zone of the candidate routes is scored and one is selected based on 
by the travel coordination system . The zone score represents the route scores . The scores can be generated based on the 
an estimated wait time for a provider in the zone before scores of the zones through which the route passes , the 
receiving an invitation to provide a service for a rider . In 40 estimated amount of time a provider would spend in each 
other words , the zone score may reflect the expected time zone through which the route passes , the travel time to the 
until the next ride for the provider . The score for a particular destination , or the zone score for the zone containing the 
zone is determined using data collected from the zone . In destination . In some embodiments , the travel coordination 
some embodiments , the zone data is supplemented by data system uses a weighted average or an integral of the zone 
from a data collection area surrounding the zone . This may 45 scores along a route to determine a score for the route . The 
be used when the zone does not have enough data to travel coordination system selects a route from the candidate 
generate an accurate score and to smooth the resulting data routes and transmits the route to the provider . In some 
across various zones . embodiments , the travel coordination system selects the 

In some embodiments , a zone score is generated by route with the highest score . In this way , the travel coordi 
determining the estimated wait time for the zone at a given 50 nation system can recommend a route to the target zone 
point in time by applying a wait time model . The wait time along which a provider is more likely to receive a ride 
model can be used to generate zone scores for a current time request , such that the provider has a higher likelihood of 
or points in time occurring in the future . In some embodi- servicing a ride before arriving at the target zone and to 
ments , the wait time model estimates wait time at a given reduce the time before a provider receives a ride request . 
time by computing the wait time that prior providers spent 55 
in the zone without being assigned to a rider . The wait time BRIEF DESCRIPTION OF DRAWINGS 
for prior providers in a zone may be used to train the model 
to predict wait times in the future based on various factors , FIG . 1 is illustrates a system environment and architecture 
such as the time of day , day of the week , the current wait for a travel coordination system , in accordance with some 
time for the zone , etc. , and / or based on the vehicle types or 60 embodiments . 
service options of the providers . In some embodiments , the FIG . 2 is a flowchart for generating zone scores to present 
travel coordination system determines the proportion of to a provider , in accordance with some embodiments . 
open providers in the zone who receive an assignment FIG . 3 is a flowchart for determining route scores and 
request within a time period and uses the proportion to selecting a route to transmit to a provider , in accordance with 
determine the likelihood that a provider will receive an 65 some embodiments . 
assignment request . This likelihood is used to estimate the FIG . 4 illustrates determining data collection areas for a 
wait time in the zone . zone , in accordance with some embodiments . 
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FIG . 5 illustrates determining an estimated wait time for assignment requests by going online ( e.g. , launching a 
an assignment request in a zone , in accordance with some provider application and / or providing input on the provider 
embodiments . application to indicate that the provider wants to receive 
FIG . 6 illustrates an example display for zone scores , in invitations ) , and stop receiving assignment requests by 

accordance with some embodiments . 5 going offline . In some embodiments , when a provider device 
FIG . 7 illustrates an example display with route sugges- 110 receives an assignment request , the provider has the 

tions for a provider , in accordance with some embodiments . option of accepting or rejecting the assignment request . By 
accepting the assignment request , the provider is assigned to 

DETAILED DESCRIPTION the rider , and is provided the rider's pickup location and trip 
10 destination . In one example , the rider's pickup location 

Overview and / or destination location is provided to the provider device 
FIG . 1 illustrates a system environment and architecture 110 as part of the invitation or assignment request . 

for a travel coordination system 130 , in accordance with In some embodiments , the provider device 110 interacts 
some embodiments . The illustrated system environment with the travel coordination system 130 through a desig 
includes a rider device 100 , a provider device 110 , a network 15 nated client application configured to interact with the travel 
120 , and a travel coordination system 130. In alternative coordination system 130. The client application of the 
configurations , different and / or additional components may provider device 110 can present information , received from 
be included in the system environment . The travel coordi- the travel coordination system 130 , on a user interface , such 
nation system 130 provides travel coordination services as a map of the geographic region , the current location of the 
between a number of riders each operating a rider device 100 20 provider device 110 , an assignment request , the pickup 
and a number of providers each operating a provider device location for a rider , a route from pickup location to a 
110 in a given region . destination , current traffic conditions , and / or the estimated 
By using the rider device 100 , the rider can interact with duration of the trip . According to some examples , each of the 

the travel coordination system 130 to request a transporta- rider device 100 and the provider device 110 can include a 
tion service from a current location ( or specified pickup 25 geo - aware resource , such as a global positioning system 
location ) to a destination location . While examples ( GPS ) receiver , that can determine the current location of the 
described herein relate to a transportation service , the travel respective device ( e.g. , a GPS point ) . Each client application 
coordination system 130 can enable other services to be running on the rider device 100 and the provider device 110 
requested by requesters , such as a delivery service , food can determine the current location and provide the current 
service , entertainment service , etc. , in which a provider is to 30 location to the travel coordination system 130 . 
travel to a particular location . A rider can make a trip request In some embodiments , the client application presents 
to the travel coordination system 130 to request a trip by zone scores to a provider through the provider device 110 , 
operating the rider device 100. As described herein , a rider allowing the provider to select a zone to reduce the wait time 
device 100 and / or a provider device 110 can be a personal for an assignment request . The zone scores can be presented 
or mobile computing device , such as a smartphone , a tablet , 35 as an overlay on a map ( or map tiles ) with the boundaries 
or a computer . In some embodiments , the personal comput- and scores of the zones . In one example , the client applica 
ing device executes a client application that uses an appli- tion only displays the zone scores for zones near the current 
cation programming interface ( API ) to communicate with location of the provider . As an addition or an alternative , the 
the travel coordination system 130 through the network ( s ) client application presents a route to a destination that uses 
120. According to an example , a trip request can contain 40 the zone scoring to improve the likelihood that a provider 
rider identification information , the number of passengers receives an assignment request while traveling to the desti 
for the trip , a requested type of the provider ( e.g. , a vehicle nation and reduce the wait time before the provider device 
type or service option identifier ) , the current location and / or receives an assignment request . 
the pickup location ( e.g. , a user - specific location , or a The rider device 100 and provider device 110 communi 
current location of the rider determined using a geo - aware 45 cate with the travel coordination system 130 via the network 
resource of the rider device 100 ) , and / or the destination for 120 , which may comprise any combination of local area and 
the trip . wide area networks employing wired or wireless communi 

The provider can interact with , via the provider device cation links . In one embodiment , the network 120 uses 
110 , the travel coordination system 130 to connect with standard communications technologies and protocols . For 
riders to whom the provider can provide transportation . In 50 example , the network 120 includes communication links 
some embodiments , the provider is a person driving a car , using technologies such as Ethernet , 802.11 , worldwide 
bicycle , bus , truck , boat , or other motorized vehicle capable interoperability for microwave access ( WiMAX ) , 3G , 4G , 
of transporting passengers . In some embodiments , the pro- code division multiple access ( CDMA ) , digital subscriber 
vider is an autonomous vehicle that receives routing instruc- line ( DSL ) , etc. Examples of networking protocols used for 
tions from the travel coordination system 130. For conve- 55 communicating via the network 120 include multiprotocol 
nience , this disclosure generally uses a car with a driver as label switching ( MPLS ) , transmission control protocol / In 
an example provider . However , the embodiments described ternet protocol ( TCP / IP ) , hypertext transport protocol 
herein may be adapted for these alternative providers . ( HTTP ) , simple mail transfer protocol ( SMTP ) , and file 
A provider device 110 receives , from the travel coordi- transfer protocol ( FTP ) . Data exchanged over the network 

nation system 130 , assignment requests to be assigned to 60 120 may be represented using any format , such as hypertext 
transport a rider who submitted a trip request to the travel markup language ( HTML ) or extensible markup language 
coordination system 130. For example , the travel coordina- ( XML ) . In some embodiments , all or some of the commu 
tion system 130 can receive a trip request from a rider device nication links of the network 120 may be encrypted . 
100 , select a provider from a pool of available ( or open ) The travel coordination system 130 comprises a matching 
providers to provide the trip , and transmit an invitation 65 module 135 , a provider data store 140 , a provider event 
message to the selected provider's device 110. In some logging module 145 , a trip data store 150 , a zone creation 
embodiments , a provider can decide to start receiving module 155 , a travel time determination module 160 , a zone 
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scoring module 165 , and a route scoring module 170. In The trip data store 150 stores information about trips 
alternative configurations , different and / or additional com- provided through the travel coordination system 130. For 
ponents may be included in the system architecture . Con- example , the trip data store can store the start and end 
ventional components such as web servers , network inter- locations of a trip , the start and end times of a trip , 
faces , security functions , load balancers , failover servers , 5 identification information of the provider or rider , the dura 
management and network operations consoles , and the like tion and distance of a trip , the number of passengers on the 
are not shown so as to not obscure the details of the system trip , the time at which the rider requested the trip , or the 
architecture . route taken by the provider . In some embodiments , the trip 

The matching module 135 selects a provider to service the data store 150 associates each trip with a provider profile in 
trip request of a rider . The matching module 135 receives a 10 the provider data store 140 for the provider associated with 
trip request from a rider through the rider device 100 and 
determines a set of candidate providers that are online , open The zone data store 155 stores information about a 
( i.e. , are available to transport a rider ) , and near the geographic region . The geographic region can be a city , 
requested pickup location for the rider . The matching mod- neighborhood , county , or any other area in which a provider 
ule 135 selects a provider from the set of candidate providers 15 may travel . The region is partitioned into zones that repre 
to which it transmits an assignment request . The provider sent the portions of the geographic region used by the travel 
can be selected based on the provider's location , the rider's coordination system 130 for collecting data about the region , 
pickup location , the type of the provider , the amount of time and each zone may be the smallest portion of the region 
the provider has been waiting for an assignment request about which information is gathered . In one embodiment , 
and / or the destination of the trip , among other factors . In 20 each zone is a hexagonal section of the region or in other 
some embodiments , the matching module 135 selects the embodiments may be any other tessellating shape or repeat 
provider who is closest to the pickup location or would take ing - size - and - shape portion of the map . In further embodi 
the least amount of time to travel to the pickup location . The ments , each zone may overlap with one another . For 
matching module 135 sends an assignment request to the example , the zones may represent geometric shapes that 
selected provider . In some embodiments , the provider device 25 overlap with one another , such as circular boundaries with a 
110 always accepts the assignment request and the provider given radius and with centers separated by less than the 
is assigned to the rider . In some embodiments , the matching diameter of each circle . The data collected for a zone is 
module 135 awaits a response from the provider device 110 stored in the zone data store 155. The zone data store 155 
indicating whether the provider accepts the assignment can store boundary information for the zone , the number of 
request . If the provider accepts the assignment request , then 30 providers in a zone , estimate the rate of travel through the 
the matching module 135 assigns the provider to the rider . zone , traffic conditions in the zone , current trips that have 
If the provider rejects the assignment request , then the started in the zone , and / or current trips that will be ending 
matching module 135 selects a new provider and sends an in the zone . The zone data store 155 can also store zone 
assignment request to the provider device 110 for that scores representing the estimated amount of time a provider 
provider . In some embodiments , rather than requesting con- 35 would have to wait in a zone before they receive an 
firmation from the provider device 110 , the travel coordi- assignment request . In some embodiments , the zone data 
nation system 130 assigns the selected provider to the rider store 155 stores historical information about a zone . 
without express confirmation from the provider device 110 . The travel time determination module 160 estimates the 

The provider data store 140 stores information about time it would take for a provider to travel from one location 
providers ( e.g. , state or status information of providers or 40 to another . For example , the travel time determination 
associated client applications ) . For example , the provider module 160 may determine the time it would take for a 
data store 140 can store whether the provider is online or provider to travel to pick up a rider , the travel time for a trip , 
offline , whether the provider is open or has been assigned to and / or the travel time the provider's current location to a 
a rider 100 , the current location of the provider via the particular zone . The travel time determination module 160 
provider device 110 , and the number of passengers a pro- 45 uses map data , a routing engine , and / or data stored by the 
vider can transport . In some embodiments , the provider data travel coordination system 130 to determine a route and / or 
store 140 determines and stores information about a provid- the travel time of a route from the current location to a 
er's behavior , such as when the provider tends to be online / particular destination . To determine the travel time , the 
offline , where the provider tends to drive , and how likely the travel time determination module 160 uses data that may 
driver is to follow a suggestion for a zone or route . In some 50 include the current location of the provider , the destination , 
embodiments , the provider data store 140 stores a type for the route to the location , the current time , and / or current or 
each provider . For example , providers may be typed based future traffic conditions along the route to the location . In 
on the number of passengers they can transport , the type of some embodiments , the travel time determination module 
vehicle the provider is driving , or whether the provider is 160 generates a set of candidate routes from the provider's 
driving what is considered to be “ luxury ” vehicle . In some 55 current location to the destination , determines the travel time 
embodiments , the provider data store 140 stores provider for each route , and identifies the fastest route to the desti 
information in profiles for each provider . nation . In some embodiments , the travel time determination 

The provider event logging module 145 logs information module 160 estimates the duration of a trip that begins at a 
about events relating to a provider to the provider data store future start time . For example , if a provider will pick up a 
140. For example , the provider event logging module 145 60 rider in 15 minutes , the travel time determination module 
may log a provider going online , going offline , being 160 may determine the duration of the trip starting from 
assigned to a rider , becoming open i.e. , available for when the provider will pick up the rider , rather than the 
assignment ) , or entering a zone . In some embodiments , the current time . In some embodiments , the travel time deter 
provider event logging module 145 logs the time and mination module 160 determines an arrival time at a location 
location of each event . In some embodiments , each logged 65 based on the travel time . 
event is associated with a provider profile in the profile data The zone scoring module 165 generates a score for each 
store 140 . zone that represents an estimate for how long a provider 
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would have to wait to receive an assignment request in that rate , and the historical demand for rides in the zone . In some 
zone . In this disclosure , a higher score is a better score ( i.e. , embodiments , the zone scoring module 165 generates a 
lower estimated wait time for an assignment request ) and a model of the provider supply and provider demand in a zone 
lower score is a worse score ( i.e. , higher wait time ) . How- to determine a zone score for future points in time . In some 
ever , in other configurations a lower score is a better score 5 embodiments , the supply and demand factors are weighted 
and a higher score is a worse score . The zone scoring module using weights that are determined through a machine learn 
165 can generate zone scores for the current state of the zone ing process . 
or for the state of the zone at a future time . In some In some embodiments , the zone scoring module 165 uses embodiments , the zone scoring module 165 generates a an exponential distribution to model the wait time . For score for the zone for the time when the provider would 10 example , the zone scoring module 165 may use an expo arrive at the zone . For example , if the travel time determi 
nation module 160 determines a provider is 15 minutes away nential distribution to represent the distribution of wait times 

for providers within a zone . In some embodiments , a gamma from a zone , then the zone scoring module 165 evaluates the 
zone score for that zone with respect to 15 minutes from the distribution is used to model the wait time of a provider 
current time ( i.e. , when the provider would actually arrive at 15 within a zone . The zone scoring module 165 can generate 
that zone ) . In some embodiments , the zone scoring module different zone scores for each provider . The scores for each 
165 caches zone scores in the zone data store 155 based on provider may reflect different conditions with respect to the 
the time for which they were generated . supply and demand of providers for a zone ( i.e. , as providers 
A zone score can be generated by determining the esti- are known to be traveling to or from a zone ) and the 

mated wait time in real time . In some embodiments , the 20 likelihood that providers will travel to a given location ( i.e. , 
estimated wait time is determined by computing the wait a provider is more likely to travel towards a zone near the 
time of providers who became available for an assignment provider's home ) . For example , the zone scoring module 
request within a zone and received an assignment request 165 may generate a higher zone score for one provider than 
while within the same zone . Various methods for determin- for another to better balance the supply of providers given 
ing the estimated wait time are further discussed below . 25 that the first provider may already be traveling to the zone . 

In some embodiments , the zone scoring module 165 If every provider is shown the same zone scores , then 
estimates the wait time in a zone by determining the like- providers may flock to zones with a high zone scores and 
lihood that a provider will receive an assignment request away from zones with low zone scores , which might leave 
within a time period . The zone scoring module 165 identi- some zones over - serviced and under - serviced respectively . 
fies , at a first time point , the set of providers in the zone that 30 In some embodiments , the zone scoring module 165 adjusts 
are available to receive an assignment request . At a second a zone score based on the behavior of the provider . In 
point in time , the zone scoring module 165 determines the another example , if a provider is not particularly likely to 
proportion of the set of available providers that received an travel to a zone with a high zone score , the zone scoring 
assignment request between the first and second point in module 165 may increase or decrease the zone score to 
time . Using the proportion of available providers who 35 further encourage ( or discourage ) the provider to travel to 
received an assignment request in the time period between the zone . The zone scoring module 165 may also adjust a 
the first and second points in time , the zone scoring module zone score based on whether the provider has shown a 
165 determines the likelihood that a provider in the zone will preference for a particular zone or zones . 
receive an assignment request during the period of time . The Thus , a zone score may be calculated as each provider 
likelihood of receiving an assignment request is used to 40 requests a score for each zone , and the zone scoring module 
estimate the wait time in the zone , for example by extrapo- 165 may access the existing trips for a zone to determine 
lating the likelihood of receiving an assignment request which providers are headed to each zone . As an example , as 
within the time period to an average , or mean , time to a provider is provided zone scores through a provider device 
receive an assignment request . 110 , that provider may indicate that the provider will travel 

In some embodiments , the zone scoring module 165 45 to a particular zone , or otherwise be likely to travel to zone 
generates a model for the wait time using the estimated wait with a higher score . When determining the zone score for the 
times determined over time , and uses those models to predict next provider , the zone scoring module 165 may provide a 
the wait time when generating zone scores for future points reduced zone score to the next provider for the zone to which 
in time . This modeling , for example , may use the likelihood the former provider is headed reflect the increased supply 
of receiving an assignment request based on the proportion 50 attributable to the former provider headed to that zone . 
of providers receiving a request , or may use the actual wait The route scoring module 170 determines a route from the 
time of providers in the zone as previously indicated . current location of the provider to a destination . The route 

In some embodiments , the zone scoring module 165 scoring module 170 selects a route that reduces the wait time 
generates a model of the wait time based on underlying of a provider for an assignment request , given the different 
factors relating to the supply and demand of providers in a 55 available routes to reach a destination . The route scoring 
zone . The supply of providers represents the number of open module 170 can reduce the wait time of the provider by 
providers in the zone and the demand of providers represents increasing the likelihood that the provider receives an 
the number of riders submitting trip requests in the zone . The assignment request along each candidate route by , for 
zone scoring module 165 may consider provider supply example , routing the provider through a candidate route 
factors such as the number of providers in the zone , rate at 60 having zones with high zone scores . The route scoring 
which providers are coming online / going offline , the rate at module 170 can also reduce the wait time of the provider by 
which providers are being assigned to riders , the rate at providing a route that quickly takes the provider to the 
which providers are finishing trips in the zone , the rate at destination when the destination is in a zone with a high 
which providers are traveling into and out of the zone , and zone score relative to the zones traveled by other candidate 
the historical supply of providers in the zone . The zone 65 routes . For example , when a stadium or other event causes 
scoring module 165 may also consider provider demand a zone to have a very high zone score relative to surrounding 
factors such as the trip request rate , the assignment request Zones . 
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In some embodiments , the destination is specified by the than the latter candidate route and , therefore , the former 
provider and the route scoring module 170 provides a route candidate route may receiver a higher route score . 
to the destination to the provider having the highest route In some embodiments , a route score is determined based 
score . The route score reflects the average time - to - assign on the travel time of a route . If the destination is in a zone 
ment - request along the route . Thus , the route score reflects 5 with a high zone score , then the route scoring module 170 
the likelihood that a provider receives an assignment request may generate a higher score for a route that reduces the 
along various portions of the route , which may include the travel time of the provider to the destination . In some 
time that a route reaches the destination ahead of other embodiments , the route score for one route is determined 
routes . In other embodiments , the travel coordination system based on the travel times of the other candidate routes . In 
130 selects a target zone and provides a route to the provider 10 these embodiments , the route scoring module 170 may 
to a destination within the target zone . The destination can generate a higher route score for a route based on the 

difference in the travel times of the routes and the estimated be anywhere within the zone , including the center of the wait time in the zone containing the destination . For zone or a point on the boundaries of the zone . In some example , if a first route has a travel time of 20 minutes and embodiments , the target zone is selected based on the zone 15 a second route has a travel time of 30 minutes , the route score for the target zone and the travel time to the target scoring module 170 may provide a higher route score to the 
zone , for example to automatically suggest a zone as first route than to the second route , since the first route takes 
described above . The route scoring module 170 generates a 10 fewer minutes to arrive at the destination . This would 
set of candidate routes from the provider's current position mean that the provider would be able to spend 10 extra 
to the destination . In some embodiments , the candidate 20 minutes in the zone that contains the destination , which may 
routes are filtered by criteria to be included in the set . For reduce the overall wait time of the provider for an assign 
example , candidate routes that arrive at the destination later ment request . 
than a maximum time relative to the fastest route are The route scoring module 170 selects a route from the set 
excluded in some embodiments . of candidate routes based on the route scores of the candi 

The route scoring module 170 generates a route score for 25 date routes and the selected route is transmitted to the 
each of the candidate routes . A route score is determined provider device 110 for the provider . In some embodiments , 
based on the estimated wait time of a provider taking the the selected route is presented to the provider through the 
route . The route score may be generated based on the zone provider device 110 as a suggested route to either a desti 
score of the target zone , the travel time of the route , the zone nation specified by the provider or to a target zone selected 
scores of the zones through which the route passes , and the 30 by the travel coordination system 130. In some embodi 
estimated amount of time the provider would spend in each ments , the route scoring module 170 reevaluates route 
zone while traveling along the route . scores during travel of the provider to the destination , and if 

In some embodir its , the route scoring module 170 another route has a better rou score , the route scoring 
determines the likelihood that the provider will receive an module 170 will present the new route to the provider . 
assignment request while traveling along the route . In some 35 Generating Zone Scores 
embodiments , the route scoring module 170 determines the FIG . 2 is a flowchart for generating a zone score to present 
likelihood of assignment by identifying the zones through to a provider , in accordance with some embodiments . This 
which the route passes . Using the identified zones , the route generation of a zone score may be performed by the various 
scoring module 170 determines how long the provider is components of the travel coordination system 130. In other 
expected to be in the zones and likelihood of receiving ride 40 embodiments , the method may include different and / or 
from a zone by traveling along the route and for each zone additional steps than those shown in FIG . 2. Additionally , 
determining the product of the time spent in the zone and the steps of the method may be performed in different orders 
zone score of the zone . The products are combined ( e.g. than the order described in conjunction with FIG . 2 in 
summed ) and used to determine an overall likelihood that various embodiments . 
the provider will receive an assignment request while trav- 45 The travel coordination system 130 receives 210 the 
eling along the route . In some embodiments , the likelihood location of an open provider . In some embodiments , the 
is determined by taking the integral with respect to time of travel coordination system 130 receives the location from an 
the zone scores of the zones through which the route passes . application on a provider device 110. The travel coordina 
The route scoring module 170 can also find the likelihood by tion system 130 determines 220 the travel time from the 
taking a weighted average of the zone scores of the zones 50 provider's current location to the zone . In some embodi 
through which the route passes , weighted according to the ments , the travel time is determined by finding the fastest 
length of time that the provider is expected to spend in each route to the zone and determining the travel time for that 
zone when traveling that route . In some embodiments , the route . The travel time can be determined based on the rate 
zone scores for the zones through which a route passes are of travel on the route to the zone , the current and future 
determined for the time at which the provider will pass 55 traffic conditions , and the distance to the zone . In some 
through the zone . For example , if the provider is expected to embodiments , the travel time is the time to arrive at the 
reach a zone 10 minutes into a trip along the route , the route center of the zone . In other embodiments , the travel time is 
scoring module 170 will use a zone score for the zone for 10 the time to arrive at the boundaries of the zone . 
minutes in the future . In some embodiments , the route score The travel coordination system determines 230 an esti 
is determined based on where along a candidate route a 60 mate for the amount of time it would take for a provider in 
provider is likely to receive an assignment request . For the zone to receive an assignment request . In some embodi 
example , one candidate route may receive a higher route ments , the travel coordination system determines the esti 
score than another because the former candidate route mate at the time when the provider would arrive at the zone . 
begins by passing through zones with high zone scores and In some embodiments , the travel coordination system deter 
the latter candidate route passes through zones with high 65 mines the estimate by directly computing the amount of time 
zone scores later in the trip . A provider may receive an providers spend in the zone before receiving an assignment 
assignment request earlier along the former candidate route request . In some embodiments , the travel coordination sys 
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tem estimates the wait time based on the proportion of open based on the estimated wait times of the zones through 
providers who receive an assignment request within a period which the candidate route passes . In some embodiments , the 
of time . In some embodiments , the travel coordination route score is generated based on the amount of time the 
system generates a model of the estimate based on likely provider would be in each zone by traveling along the 
underlying provider supply and demand factors . For 5 candidate route . In some embodiments , the route score is 
example , the supply factors could be the number of provid- generated based on the travel time of the candidate route . 
ers in the zone , the rate at which providers enter and leave The travel coordination system selects 370 a route from 
the zone , and the rate at which providers are going online or the set of candidate routes based on the generated route 
offline . Example demand factors include the assignment rate scores . For example , the travel coordination system may 
and the historical demand in the zone . 10 select the candidate route with the highest score . The 

The travel coordination system generates 240 a zone score selected route is transmitted 380 to the provider . In some 
for the zone based on the estimated wait time for a provider embodiments , the route is a suggestion for a provider driving 
to receive an assignment request . In some embodiments , the a vehicle and is presented to the provider through an 
zone score is also generated based on the provider's behav- application on a personal computing device . In other 
ior . For example , the travel coordination system may raise a 15 embodiments , the selected route is provided as an instruc 
zone score for a zone in which the provider tends to drive or tion for a provider that is an autonomous vehicle to travel the 
based on how likely a provider is to travel to zones with high selected route . 
zone scores . In some embodiments , the travel coordination Collecting Zone Data 
system adjusts zone scores to account for zone scores FIG . 4 illustrates determining data collection areas for a 
provided to other providers or to account for providers 20 zone , in accordance with some embodiments . 
traveling to or from the zone , which may balance the supply The travel coordination system uses zones 400 as the 
of providers to a particular zone . highest level of granularity for data collection . Zones 400 

The travel coordination system transmits 250 the zone can be hexagonal ( as presented in FIG . 4 ) , rectangular , 
score to the provider . In some embodiments , the zone score circular , or any other shape . Zones can be regular or irregular 
is presented on a road map that also displays the boundaries 25 in both size and shape . 
of the zone . A zone score may be determined for a plurality The travel coordination system aggregates data that it 
of zones visible on a user's map . In some embodiments , the collects based on zones . For example , the travel coordina 
zone score is represented without directly presenting the tion system may determine the number of riders that are 
zone score , such as through a heat map of the zone scores . operating the respective client applications ( e.g. , viewing 
Selecting a Route 30 information , but have not yet requested ) , the assignment rate 
FIG . 3 is a flowchart for determining route scores and for each zone , the number of providers in each zone , the 

selecting a route to transmit to a provider , in accordance with traffic conditions in each zone , and / or the estimated time for 
some embodiments . This generation of a route score may be a provider to receive an assignment request . In some 
performed by the various components of the travel coordi- embodiments , if zones are too small to contain sufficient 
nation system 130. In other embodiments , the method may 35 data to make accurate determinations about the zone ( e.g. 
include different and / or additional steps than those shown in assignment rate , traffic conditions , estimated time for an 
FIG . 3. Additionally , steps of the method may be performed assignment request , etc. ) , then data from zones in a data 
in different orders than the order described in conjunction collection area 405 surrounding the zone may be used to 
with FIG . 3 in various embodiments . supplement the data in the zone . For example , to determine 

The travel coordination system 130 receives 310 the 40 the assignment rate for a zone 410 , the travel coordination 
current location of an open provider . In some embodiments , system may determine the assignment rate for data collec 
the travel coordination system receives the current location tion area 405 and use the value for zones within the data 
from an application on a provider device 110. The travel collection area 405 for the zone 410. In some embodiments , 
coordination system identifies 320 the destination of the the area surrounding the zone 405 is determined using 
provider within a geographic region . In some embodiments , 45 k - rings of zones . For example , ring 415 constitutes a 1 - ring 
the destination is selected by the travel coordination system around zone 410 and ring 420 constitutes a 2 - ring around 
as a suggested destination to reduce a wait time of the zone 410. In some embodiments , the radius of the k - ring 
provider for an assignment request . In some embodiments , based on the amount of data in the area . For example , 
the destination is selected by the provider . more - urban areas tend to have a higher data density , so a 

The travel coordination system determines 330 a set of 50 lower k - ring radius may be used . Similarly , more - rural areas 
candidate routes from the current location of the provider to tend to have lower data density , so a higher k - ring radius 
the destination . In some embodiments , candidate routes may be used . In some embodiments , the data collection 
must have a travel time or travel distance less than a certain areas for different zones can overlap . As an alternative , 
amount relative to the fastest candidate route . For each rather than adjusting the k - ring radius , the size of the zones 
candidate route in the set of candidate routes , the travel 55 may increase or decrease according to the density of 
coordination system identifies 340 zones through which the requests within a zone . 
candidate route passes and determines 350 an estimated wait Determining the Estimated Time for Assignment request 
time in each zone before a provider in the zone receives an FIG . 5 illustrates determining an estimated wait time for 
assignment request . In some embodiments , the estimated an assignment request in a zone , in accordance with some 
wait time is determined with respect to an arrival time at 60 embodiments . 
which the provider would arrive at the zone by traveling The travel coordination system can directly determine the 
along the candidate route . In some embodiments , the esti- estimated time for a provider to receive an assignment 
mated wait time is determined based on a provider supply request in a zone . This can be done by determining , for each 
model and a provider demand model configured to estimate provider , the amount of time spent in the zone without a 
the provider supply and demand in the zone , respectively . 65 rider before receiving an assignment request . The travel 

The travel coordination system generates 360 route scores coordination system can determine statistical information 
for each of the candidate routes in the set of candidate routes about the wait times of the providers in the zone , such as the 
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average weight time , the standard deviation , or statistical through which route 710a passes and , since route 710b has 
models that model the wait times in the zone . a shorter travel time , the provider can spend more time in 

In some embodiments , the travel coordination system zone 700 by taking route 710b over route 710a . Therefore , 
only considers the wait times of providers who become open the travel coordination system may score route 710b more 
in the zone or data collection area , and who also received an 5 highly than route 710a if the score of zone 700 is sufficiently 
assignment request within the same zone , or within the data high relative to the zones along which route 710a travels . 
collection area for the zone . For example , in FIG . 5 , area 405 Thus , the final route scores for routes 710a and 710b may be 
is the data - collection area for zone 410. A first provider was dependent on the zone scone of zone 700 , the specific zone 
available along route 510. This first provider dropped off scores of the zones through which the routes pass , and the 
their last rider at location 515 and received an assignment 10 specific travel times of each route . 
request at location 520. The travel coordination system in 
this example uses the wait time of the first provider for zone SUMMARY 
410 because both locations 515 and 520 are within area 405 . 
However , a second provider is was available along route The foregoing description of the embodiments has been 
525 : becoming open at 530 and receiving an assignment 15 presented for the purpose of illustration ; it is not intended to 
request at 535. In this example , the wait time of the second be exhaustive or to limit the patent rights to the precise 
provider would not be used for zone 410 because the second forms disclosed . Persons skilled in the relevant art can 
provider became open at 530 , which is outside the data- appreciate that many modifications and variations are pos 
collection zone , as this provider did not become available sible in light of the above disclosure . 
within the data collection area 405 , despite receiving a 20 Some portions of this description describe the embodi 
request within this data collection area 405 . ments in terms of algorithms and symbolic representations 

In some embodiments , rather than disregarding providers of operations on information . These algorithmic descriptions 
who became open outside a data - collection area , the travel and representations are commonly used by those skilled in 
coordination system only considers the wait time of the the data processing arts to convey the substance of their 
provider while the provider is in the data - collection area 25 work effectively to others skilled in the art . These opera 
405. For example , the second provider traveled along route tions , while described functionally , computationally , or logi 
525 , became open at 530 , and received an assignment cally , are understood to be implemented by computer pro 
request at 535. The travel coordination system in this grams or equivalent electrical circuits , microcode , or the 
example uses the wait time of the provider from where the like . Furthermore , it has also proven convenient at times , to 
provider entered the data - collection area ( location 540 ) to 30 refer to these arrangements of operations as modules , with 
where the provider received the assignment request ( location out loss of generality . The described operations and their 
535 ) . associated modules may be embodied in software , firmware , 
Presenting Zone Scores and Routes to Providers hardware , or any combinations thereof . 
FIG . 6 illustrates an example display for zone scores , in Any of the steps , operations , or processes described 

accordance with some embodiments . A road map 600 is 35 herein may be performed or implemented with one or more 
presented to the provider along with a provider's current hardware or software modules , alone or in combination with 
position 605. In the embodiment illustrated by FIG . 6 , the other devices . In one embodiment , a software module is 
zone scores are represented using a heat map 610 , where a implemented with a computer program product comprising 
darker tint represents a higher zone score . In some embodi- a computer - readable medium containing computer program 
ments , each shade of tint represents a range of zone scores . 40 code , which can be executed by a computer processor for 
In some embodiments , different colors and / or color satura- performing any or all of the steps , operations , or processes 
tions are used to represent the zone scores . In some embodi- described . 
ments , zones must surpass a threshold for the zone score in Embodiments may also relate to an apparatus for per 
order to be tinted . Numerical values representing the zone forming the operations herein . This apparatus may be spe 
scores may be presented as well . The display of zone scores 45 cially constructed for the required purposes , and / or it may 
on the heat map 610 allows a provider to determine quickly comprise a general - purpose computing device selectively 
and at a glance which zones may be more likely to generate activated or reconfigured by a computer program stored in 
an assignment request for the provider . the computer . Such a computer program may be stored in a 
FIG . 7 illustrates an example display with route sugges- non - transitory , tangible computer readable storage medium , 

tions for a provider . In this example , the travel coordination 50 or any type of media suitable for storing electronic instruc 
system generated two candidate routes from the provider's tions , which may be coupled to a computer system bus . 
current position 605 to a destination 705 within a zone 700 : Furthermore , any computing systems referred to in the 
route 710a and 710b . specification may include a single processor or may be 

The comparison of route scores for routes 710a and 710b architectures employing multiple processor designs for 
reflects whether or not it is preferable to delay arriving at the 55 increased computing capability . 
destination 705 , which has a high zone score , to be more Embodiments may also relate to a product that is pro 
likely to receive an assignment request along another route . duced by a computing process described herein . Such a 
Route 710a travels through zones with higher zone scores product may comprise information resulting from a com 
than route 710b and , since route 710a takes surface streets , puting process , where the information is stored on a non 
spends more time in each zone . Therefore , it is more likely 60 transitory , tangible computer readable storage medium and 
a provider will receive an assignment request while on route may include any embodiment of a computer program prod 
to the destination 705 by taking route 710a than route 710b . uct or other data combination described herein . 
The travel coordination system might , as a result , score route Finally , the language used in the specification has been 
710a more highly than route 710b . However , route 710b has principally selected for readability and instructional pur 
a shorter travel time , since the provider takes highways to 65 poses , and it may not have been selected to delineate or 
arrive at the destination 705 when traveling along route circumscribe the inventive subject matter . It is therefore 
710b . Also , zone 700 has a higher zone score than the zones intended that the scope of the patent rights be limited not by 
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this detailed description , but rather by any claims that issue modify a user interface of the provider device to display 
on an application based hereon . Accordingly , the disclosure the generated zone scores . 
of the embodiments is intended to be illustrative , but not 10. The computer - readable medium of claim 9 , wherein 
limiting , of the scope of the patent rights , which is set forth the zone score for a zone is the determined wait time for the 
in the following claims . 
What is claimed is : 11. The computer - readable medium of claim 9 , wherein 1. A method comprising : the wait time for a zone is determined for a future point in receiving , at a travel coordination system from a provider time . 

device , a current location of a provider , the current 12. The computer - readable medium of claim 11 , wherein location being within a geographic region ; the future point in time is an arrival time of the provider at determining , for each zone in a set of zones within the the zone . geographic region , a wait time representing an esti 
mated amount of time the provider is expected to wait 13. The computer - readable medium of claim 9 , wherein 
in the zone before receiving an invitation to provide a the zone score for a zone is additionally based on one or 
service for a rider ; more of : a proportion of providers who receive an assign 

generating , for each zone in the set of zones , a zone score ment request within a period of time ; a model based on 
based at least in part on the determined wait time for the supply and demand factors , and past behavior of the pro 

vider . zone ; 
modifying a user interface of the provider device to 14. The computer - readable medium of claim 9 , wherein 

display the generated zone scores . 20 the zone score for a zone is additionally based on one or 
2. The method of claim 1 , wherein the zone score for a more of : a proportion of providers who receive an assign 

zone is the determined wait time for the zone . ment request within a period of time ; a model based on 
3. The method of claim 1 , wherein the wait time for a zone supply and demand factors ; and past behavior of the pro 

is determined for a future point in time . vider . 
4. The method of claim 3 , wherein the future point in time 25 15. The computer - readable medium of claim 9 , wherein 

is an arrival time of the provider at the zone . modifying the user interface of the provider device to 
5. The method of claim 1 , wherein the zone score for a display the generated zone scores comprises transmitting , to 

zone is additionally based on one or more of : a proportion the provider device for display , a road map for the geo 
of providers who receive an assignment request within a graphic region including boundaries of the set of zones . period of time ; a model based on supply and demand factors ; 30 16. The computer - readable medium of claim 15 , wherein and past behavior of the provider . the road map is a heat 6. The method of claim 1 , wherein the zone score for a of the zone scores for the set of map 

zones within the geographic region . zone is additionally based on one or more of : a proportion 17. A system comprising : of providers who receive an assignment request within a 
period of time ; a model based on supply and demand factors ; 35 a processor ; and 
and past behavior of the provider . a non - transitory , computer - readable medium comprising 

7. The method of claim 1 , wherein modifying the user computer - executable instructions that , when executed 
interface of the provider device to display the generated by the processor , causes the processor to : 

receive , at a travel coordination system from a provider zone scores comprises transmitting , to the provider device 
for display , a road map for the geographic region including 40 device , a current location of a provider , the current 
boundaries of the set of zones . location being within a geographic region ; 

8. The method of claim 7 , wherein the road map is a heat determine , for each zone in a set of zones within the 
map of the zone scores for the set of zones within the geographic region , a wait time representing an esti 
geographic region . mated amount of time the provider is expected to 

9. A non - transitory , computer - readable medium compris- 45 wait in the zone before receiving an invitation to 
provide a service for a rider , ing computer - executable instructions that , when executed by 

a processor , causes the processor to : generate , for each zone in the set of zones , a zone score 
based at least in part on the determined wait time for receive , at a travel coordination system from a provider 

device , a current location of a provider , the current 
location being within a geographic region ; modify a user interface of the provider device to 

determine , for each zone in a set of zones within the display the generated zone scores . 
18. The system of claim 17 , wherein the zone score for a geographic region , a wait time representing an esti zone is the determined wait time for the zone . mated amount of time the provider is expected to wait 

in the zone before receiving an invitation to provide a 19. The system of claim 17 , wherein the wait time for a 
service for a rider ; zone is determined for a future point in time . 

generate , for each zone in the set of zones , a zone score 20. The system of claim 19 , wherein the future point in 
based at least in part on the determined wait time for the time is an arrival time of the provider at the zone . 
zone ; 

the zone ; 
50 

55 


